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PREFACE 
This paper is a survey discussing the present state 
and future trends of the management systems and other systems 
analytical tools in the Forest Industry at the corporate and 
mill level. The technological development has made the 
hierarchical distributed systems technically possible and 
economically attractive. 
The benefits of these kind of hierarchical management 
systems are discussed. 
The paper was presented at the IIASA Forest Industry 
workshop, January 8-11, 1980. 
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MANAGEMENT SYSTEMS I N  THE FOREST INDUSTRY 
Paavo Uronen 
I N T R O D U C T I O N  
The g e n e r a l  o b j e c t i v e s  and t a s k s  o f  management i n  a  
f o r e s t  i n d u s t r y  e n t e r p r i s e  do n o t  d i f f e r  from t h o s e  i n  any 
o t h e r  b u s i n e s s  management; t h e y  a r e  (Drucker 1 9 7 4 ) :  economic 
performance,  making work p r o d u c t i v e  and t h e  workers  ach i ev ing  
and managing s o c i a l  impac t s  and s o c i a l  r e s p o n s i b i l i t i e s .  I n  
o t h e r  words, management must o r g a n i z e  t h e  pu rchas ing ,  
producing,  marke t ing ,  inves tment ,  maintenance and o t h e r  
a c t i v i t i e s  i n  t h e  most economical  way ( o r  f u l f i l l i n g  some 
o t h e r  o b j e c t i v e  f u n c t i o n )  under many c o n s t r a i n t s  i n  a  dynamic 
environment and a t  t h e  same t i m e  t h e  g o a l s  and wishes  o f  
many i n t e r e s t  groups  a s s o c i a t e d  w i t h  t h e  b u s i n e s s  i n  q u e s t i o n  
shou ld  a l s o  be m e t .  Some o t h e r  c l a s s i f i c a t i o n s  f o r  t h e  most 
impor t an t  t a s k s  o f  management i n c l u d e  (Dale and Michelon 1974) :  
P lann ing  ( se t )  g o a l s  
D i r e c t i n g  
Organ iz ing  ( ana lyze )  m e  an s 
Decision-Making o r  ( s e l e c t )  r e s o u r c e s  
S t a f f i n g  
C o n t r o l l i n g  (dec ide )  a c t i o n  
Innova t i ng  (measure) r e s u l t s  
Coord ina t i ng  
Represen t ing  (ma in t a in )  Human r e l a t i o n s  
I n  p r i n c i p l e  each decision-making p r o c e s s  o f  manaqement 
w i l l  i n c l u d e  t h e  fo l l owing  s t e p s  (Sage 1978) : 
1 .  Problem d e f i n i t i o n .  
2 .  Value system d e c i s i o n .  
3 .  Modeling and a n a l y s i s .  
4. Alternative ranking (optimization). 
5. Decision. 
6. Action. 
7. Evaluation. 
It is thus evident that in order to make right or proper deci- 
sions, management needs plenty of information and tools, espe- 
cially in points 2, 3, and 4 in the above list. Management 
Science, Operations Research, or Systems Analysis are more or 
less meaning the same discipline studying these problems and 
providing tools for management. 
The terms "Management Science," "Operations Research," or 
"Systems AnalysisWappeared afterthe second world war. These 
new "hard science" tools, together with the development of 
digital computers, gave high expectations; andmany initially 
feared that computers and operations research would soon replace 
managers. That has not been, and never will be, true. Systems 
Analysis and computers are just tools, nothing more. They are 
tools with high potential for contributing to decision-making, 
but so far many managers in the business think that systems 
analysis has been quite a big disappointment (Drucker 1974). 
Drucker further states: 
Managers complain that management scientists con- 
cern themselves with trivia and reinvent the 
wheel. Management scientists, in turn, tell 
horror stories of resistance by reactionary mana- 
gers. 
Systems analysis has, perhaps, put too much attention on the 
improvement and analysis of functional efforts (production, 
marketing, financing), but there has been too little emphasis 
on managing itself, on decision-making and on risk taking. The 
most important goal of these tools would be to improve the under- 
standing of management and decision-,making in business and 
enable managers to take the right risks. Or, putting it another 
way (Drucker 1974) : 
Systems analysis should 
-- test assumptions, 
-- identify the right questions to ask, 
-- formulate alternatives rather than solutions, 
-- focus on understanding, not on formulae. 
SYSTEMS ANALYTICAL TOOLS AND APPLICATIONS 
There are many kinds of systems analytical tools and pro- 
grams available for business management. The most important 
techniques and tools are listed in Table 1. Typical application 
areas of these methods are given in Table 2. The tendency here 
is to combine all these methods and applications into a manage- 
ment information system (MIS) or management system and the 
updating, maintenance and further development of these models 
and methods is the responsibility of the Systems Group or 
OR-group o f  t h e  company. F i g u r e s  1 and  2 show s c h e m a t i c a l l y  two 
v e r s i o n s  o f  MIS and  F i g u r e  3 r e p r e s e n t s  a management s y s t e m  a s  
p r o p o s e d  by Ackoff  ( 1 9 7 2 ) .  
One i n t e r e s t i n g  f e a t u r e  i n  t h e  deve lopmen t  o f  t h e s e  s y s t e m s  
i n  t h e  p r o c e s s  i n d u s t r y  h a s  been  d e m o n s t r a t e d  i n  F i g u r e  4 ;  a t  
e a r l y  s t a g e s  i n  t h e  6 0 ' s  t h e  a p p r o a c h  w a s  a c e n t r a l i z e d  o n e ,  
and  t h e n  a t t e m p t s  w e r e  made t o  s o l v e  b o t h  t h e  p r o c e s s  c o n t r o l  
t a s k s  a n d  t h e  management t a s k s  t h r o u g h  a b i g  c e n t r a l i z e d  sys t em.  
These  a t t e m p t s  w e r e  n o t  s u c c e s s f u l l - - t h e  main r e a s o n s  b e i n g  
i n s u f f i c i e n t  r e l i a b i l i t y  a n d  c a p a b i l i t y  o f  e x i s t i n g  compu te r  
h a r d w a r e ,  t h e  d i f f i c u l t  a n d  c o m p l i c a t e d  s o f t w a r e ,  and  l a c k  o f  
s p e c i a l i s t s .  A f t e r  t h i s  s t a g e ,  t h e  m i n i c o m p u t e r s  w e r e  d e v e l o p e d  
i n  t h e  e a r l y  7 0 ' s  and  t h e n  a l s o  t h e  p r o c e s s  c o n t r o l  s y s t e m s  and  
t h e  management s y s t e m s  w e r e  s e p a r a t e d  and  even  d i f f i c u l t  o r g a n i -  
z a t i o n s  i n s i d e  t h e  company w e r e  r e p o n s i b l e  f o r  t h e s e  t a s k s .  Today 
w e  c a n  see v e r y  c l e a r l y  t h e  t e n d e n c y  t o w a r d s  a  t o t a l  m i l l  c o n t r o l  
and  management s y s t e m  implemented  w i t h  a  d i s t r i b u t e d  ha rdware .  
To wha t  e x t e n t  t h e  above  men t ioned  t o o l s  and  s y s t e m s  are 
u s e d  i n  e a c h  i n d i v i d u a l  e n t e r p r i s e  i s  h i g h l y  d e p e n d e n t  o n  many 
f a c t o r s :  t h e  b r a n c h  o f  i n d u s t r y ,  t h e  s i z e  o f  b u s i n e s s ,  t h e  
r e g i o n a l  a n d  n a t i o n a l  c h a r a c t e r i s t i c s  and  t h e  i n t e r e s t  a n d  
a t t i t u d e  o f  t o p  management. 
MANAGEMENT PROBLEMS I N  THE FOREST INDUSTRY 
The f o r e s t  i n d u s t r y  i s  a  t y p i c a l  p r o c e s s  i n d u s t r y  f a c i n g  
many p r o b l e m s  and s t r u c t u r a l  c h a n g e s  now and  i n  t h e  f u t u r e .  
F i g u r e  5 i s  a  s k e t c h  o f  t h e  p rob lem "env i ronmen t "  o f  t h e  
manager  i n  a  f o r e s t  i n d u s t r y  e n t e r p r i s e .  I t  i s  o b v i o u s  t h a t  
c o r n o r a t e  management t o d a y  c a n n o t  make t h e  d e c i s i o n s  by t a k i n g  
o n l y  t h e  i n t e r e s t s  o f  t h e  company and  t h e  t e c h n o l o g i c a l  a s p e c t s  
i n t o  a c c o u n t .  More and  more t h e  s o c i a l  i m p a c t s ,  t h e  g o a l s  o f  
many i n t e r e s t  g r o u p s  ( s t o c k - h o l d e r s ,  l a b o r  u n i o n s ,  gove rnmen t ,  
e n v i r o n m e n t a l i s t s ,  f o r e s t  o w n e r s ,  etc . )  mus t  a l s o  b e  t a k e n  i n t o  
a c c o u n t  and  t h e  deve lopmen t ,  b o t h  g l o b a l  and  n a t i o n a l ,  i n  t h i s  
i n d u s t r y  s h o u l d  a l s o  b e  f o r e c a s t e d  and  n o t i f i e d  i n  d e c i s i o n -  
making.  F i g u r e  6  g i v e s  a s c h e m a t i c  h i e r a r c h y  o f  t h e  p rob lems  
i n  t h e  f o r e s t  i n d u s t r y .  
F o r  a s s i s t i n g  management i n  t h e s e  t a s k s  i n  t h e  f o r e s t  i n -  
d u s t r y ,  mos t  o f  t h e  methods  men t ioned  i n  T a b l e  1 c o u l d  b e ,  and  
t o  some e x t e n t  a r e ,  u s e d  a t  t h e  c o r p o r a t e  a ~ i d  m i l l  l e v e l s .  The 
b i g  p rob lem i s  t h e  l a c k  of models  and  f o r e c a s t s  a t  t h e  u p p e r  
l e v e l s  o f  h i e r a r c h y  i n  F i g u r e  6 .  A l s o  d e c i s i o n - m a k i n g  u n d e r  
many c o n s t r a i n t s  and  t r y i n g  t o  s a t i s f y  a l l  t h e  g o a l s  o f  t h e  
d i f f e r e n t  i n t e r e s t  g r o u p s  w i l l  l e a d  t o  a m u l t i c r i t e r i a  o p t i m i -  
z a t i o n  problem.  The l a t e s t  d e v e l o p m e n t s  i n  m u l t i o b j e c t i v e  o p t i -  
m i z a t i o n  ( W i e r z b i c k i  1979)  and  game t h e o r y  may g i v e  u s e f u l  t o o l s  
f o r  t h e s e  p r o b l e m s  i n  t h e  f u t u r e .  These  p rob lems  are c l o s e l y  
c o n n e c t e d  t o  s t r a t e g i c  p l a n n i n g ,  i . e . ,  t o  long- t e rm ( t i m e  
h o r i z o n :  s e v e r a l  y e a r s )  management o f  t h e  company. The manage- 
Table 1. Management techniques and tools. 
Data base techniques 
Modeling techniques 
Simulation techniques 
Optimization techniques 
-- LP 
-- Integer programming 
--  on-linear programming 
-- Dynamic programming 
-- Multiobjective optimization 
Forecasting methods 
-- Linear time trend 
-- Moving average 
-- Exponential smoothing 
-- Non-linear time trends 
-- Adaptive forecasting 
-- Box-Jenkins 
Inventory control theory 
Value analysis 
Optimal control theory 
Game theory 
Critical path scheduling and other project control systems 
Heuristics 
Reporting systems 
Table 2. Applications of systems analysis in management. 
Corporate modeling 
Strategic planning 
Budgeting 
Cash flow analysis 
Financial forecasting 
Financial analysis 
Demand and sales forecasts 
Profit planning 
Marketing management and planning 
Investment analysis 
Production planning 
Production coordination and control 
project control 
Planning of transportations 
Inventory control 
Other I nforrnation 
€4 l nstructions 
Information inquiries 
Reports 
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Figure 1 .  Management information system I. 
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Figure 2. Management information system 11. 
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F i g u r e  6 .  The h i e r a r c h y  o f  management and p l a nn ing  problems.  
ment t a s k s  i n  a  f o r e s t  i n d u s t r y  e n t e r p r i s e  c a n  b e  d i v i d e d  a c c o r d -  
i n g  t o  t h e  t i m e  s p a n  a s  f o l l o w s :  
-- S t r a t e g i c  p l a n n i n g  t i m e  h o r i z o n :  y e a r s  
-- - T a c t i c a l  p l a n n i n g  II II months- 
y e a r  
II I1 
-- P r o d u c t i o n  p l a n n i n g  1-7 d a y s  
II II 
-- P r o d u c t i o n  c o o r d i n a t i o n  1-24 h o u r s  
11 II 
-- P r o c e s s  o p t i m i z a t i o n  1-60  m i -  
n u t e s  
!I II 
-- P r o c e s s  c o n t r o l  0-1 m i -  
n u t e  
Ano the r  c l a s s i f i c a t i o n  i s :  
S t r a t e g i c  management 
T a c t i c a l  management 
O p e r a t i v e  management 
l o n g - t e r m ,  ( g o a l s )  
s h o r t - t e r m ,  (means)  
real-time, ( p r o d u c t i o n )  
Fo r  s t r a t e g i c  management,  t y p i c a l  s y s t e m s  a n a l y t i c a l  t o o l s  
a r e  c o r p o r a t e  mode l s  and  f o r e c a s t s  ( Z a c k r i s s o n ,  e t  a l .  1 9 7 7 ) .  
The mode l s  needed  a r e  t y p i c a l  s i m u l a t i o n  models  u s e d  t o  answer  
q u e s t i o n s  l i k e :  "What i s  t h e  outcome i f  t h i s  d e c i s i o n  o r  change  
w i l l  b e  made?" 
F o r  t a c t i c a l  management t h e  mos t  i m p o r t a n t  t a s k s  a r e  
b u d g e t i n g  and  r e s o u r c e  a l l o c a t i o n ;  s o  b u d g e t i n g  and  r e p o r t i n g  
s y s t e m s ,  demand and  s a l e s  f o r e c a s t s ,  m a r k e t i n g  and f i n a n c i a l  
a n a l y s e s  a r e  t h e  t o o l s  n e e d e d .  
The o p e r a t i v e  management o f  a  m i l l  i s  r e s p o n s i b l e  f o r  t h e  
f u l f i l l m e n t  o f  t h e  incoming  o r d e r  f l o w  a t  t h e  mos t  e f f i c i e n t  
way t a k i n g  s e v e r a l  c o n s t r a i n t s  and u n c e r t a i n t i e s  i n t o  a c c o u n t .  
F i g u r e  7  g i v e s  a  d i a g r a m  o f  t h e  p r o d u c t i o n  p l a n n i n g  s y s t e m  o f  
a  w h i t e  p a p e r  m i l l .  T h i s  k i n d  o f  p r o d u c t i o n  p l a n n i n g  s y s t e m  
would b e  a  p a r t  o f  a t o t a l  m i l l  i n f o r m a t i o n  and management 
sys t em a s  d e p i c t e d  i n  F i g u r e  8 .  
V i t a l  p a r t s  o f  t h i s  k i n d  o f  s y s t e m  a r e  s e v e r a l  d a t a  b a s e s  
which  w i l l  draw d a t a  f rom t h e  p r o c e s s e s  ( v i a  measurements )  and  
from o u t s i d e  s o u r c e s  ( v i a  t e r m i n a l s ) .  These  d a t a  b a s e s  a r e  
u p d a t e d  and  t h e y  a r e  i m p o r t a n t  d a t a  s o u r c e s  a l s o  f o r  o t h e r  
management s y s t e m s  ( t a c t i c a l  a n d  s t r a t e g i c ) ;  t h u s  a l l  s y s t e m s  
w i l l  be combined t o g e t h e r .  
f o r  
The 
F i g u r e  9  p r e s e n t s  two t y p i c a l  dec i s ion -mak ing  s i t u a t i o n s  
o p e r a t i v e  management i n  t h e  f o r e s t  i n d u s t r y  e n t e r p r i s e .  
u p p e r  c a s e  r e p r e s e n t s  a  s i t u a t i o n  where  t h e  m a r k e t s  do  n o t  
r e s t r i c t ,  i . e . ,  a l l  w h a t  c a n  b e  p roduced  c a n  b e  s o l d .  I n  t h i s  
s i t u a t i o n  management mus t  d e c i d e  t h e  o p t i m a l  p r o d u c t  mix.  The 
lower  c a s e  r e p r e s e n t s  a  s i t u a t i o n  where  t h e  m a r k e t s  a r e  l i m i t e d  
and  t h e  o r d e r s  coming i n  s h o u l d  b e  s c h e d u l e d  i n  p r o d u c t i o n  i n  
t h e  mos t  economica l  way. 
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F i g u r e  8 .  T a s k s  of t o t a l  m i l l  i n f o r m a t i o n  and  p r o d u c t i o n  
p l a n n i n g  s y s t e m .  
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F i g u r e  9 .  T y p i c a l  problems t o  be  s o l v e d  i n  p r o d u c t i o n  p lann ing .  
b 
b 
b 
P r o d u c t i o n  p l a n n i n g  s h o u l d  b e  done  s o  t h a t  t h e  u s e  o f  
equ ipmen t  would b e  a s  e v e n  a s  p o s s i b l e ,  a v o i d , i n g  shu t -downs ,  
s t a r t - u p s ,  r a t e  c h a n g e s ,  a n d  o v e r f l o w i n g ,  o r  e m p t y i n g  o f  i n -  
p r o c e s s  s t o r a g e s ,  e t c . ,  b e c a u s e  t h e r e  a r e  s e v e r a l  p o s s i b l e  
l o s s e s  a n d  d i s a d v a n t a g e s  c o n n e c t e d  t o  a l l  s u c h  c h a n g e s  a s  shown 
i n  F i g u r e  10 (Uronen 1 9 7 8 ) .  A r e a l - t i m e  t o t a l  m i l l  i n f o r m a t i o n  
and  management s y s t e m ,  a s  d e p i c t e d  i n  F i g u r e s  7  a n d  8 c a n  re- 
markab ly  s h o r t e n  t h e  t o t a l  c o n t r o l  c y c l e  t i m e  o f  t h e  b u s i n e s s  
t h u s  p r e v e n t i n g  l o s s e s  and  i m p r o v i n g  t h e  p r o d u c t i v i t y  a s  F i g u r e  
1 1  d e m o n s t r a t e s  (Uronen 1 9 7 9 ) .  The d e v e l o p m e n t  o f  compu te r  
ha rdware  makes t h e  i m p l e m e n t a t i o n  o f  t h e s e  i d e a s  i n  a  h i e r a r c h i -  
c a l  s y s t e m  w i t h  d i s t r i b u t e d  h a r d w a r e  r e a l i s t i c  a n d  p r o f i t a b l e .  
One p o s s i b l e  s t r u c t u r e  o f  s u c h  a  h i e r a r c h i c a l  s y s t e m  i s  p r o p o s e d  
i n  F i g u r e  12  (Uronen a n d  W i l l i a m s  1 9 7 8 ) .  
STATE-OF-THE-ART I N  THE FOREST INDUSTRY 
No s u r v e y  o r  s t a t e - o f - t h e - a r t  r e p o r t  c o n c e r n i n g  t h e  u s e  o f  
s y s t e m s  a n a l y s i s  i n  t h e  management o f  f o r e s t  i n d u s t r y  e n t e r p r i s e s  
e x i s t s .  One a r e a ,  namely p r o c e s s  c o n t r o l ,  i s  q u i t e  w e l l  c o v e r e d  
i n  s e v e r a l  s u r v e y s  ( G e e  a n d  Chamber l a in  1977;  Keyes 1975;  Uronen 
a n d  W i l l i a m s  1 9 7 8 ) ,  a n d  a l so  t h e  s i t u a t i o n  i n  r e c e n t  y e a r s  
( E r i k s s o n  1978;  Uronen a n d  W i l l i a m s  1 9 7 8 ) .  Thus a  s t u d y  o f  t h e  
a p p l i c a t i o n s  a n d  e x p e r i e n c e s  c o n c e r n i n g  t h e  u s e  o f  t h e  more 
" c l a s s i c a l "  t y p e  o f  s y s t e m s  a n a l y t i c a l  t o o l s  ( c o r p o r a t e  m o d e l i n g ,  
f o r e c a s t s ,  e t c . )  i n  t h e  f o r e s t  i n d u s t r y  would b e  n e c e s s a r y  a n d  
u s e f u l  g i v i n g  f e e d b a c k  f o r  r e s e a r c h  a n d  d e v e l o p m e n t  work i n  t h i s  
a r e a .  
W e  c a n ,  however ,  assume t h a t  t h e  s i t u a t i o n  c o n c e r n i n g  t h e  
u s e  o f  t h e s e  methods  i n  t h e  f o r e s t  i n d u s t r y  i s  f a r  a n a l o g o u s  
t o  t h e  s i t u a t i o n  i n  o t h e r  b r a n c h e s  o f  i n d u s t r y .  N a y l o r  a n d  
S c h a u l a n d  (1976)  d i d  a s u r v e y  s t u d y  i n  t h e  US c o n c e r n i n g  t h e  
u s e  o f  c o r p o r a t e  p l a n n i n g  mode l s .  The s t u d y  c o n c e r n e d  t h e  
s i t u a t i o n  i n  1974-75 a n d  t h e y  r e c e i v e d  a n s w e r s  t o  t h e i r  q u e s -  
t i o n n a i r e  f rom 346 c o r p o r a t i o n s  r e p r e s e n t i n g  1 9 %  r e s p o n s e .  
Some o f  t h e i r  r e s u l t s  a r e  g i v e n  i n  T a b l e s  3-6. From T a b l e  3  
w e  c a n  see t h a t  t h e  r e s p o n s e  f rom t h e  f o r e s t  i n d u s t r y  h a s  b e e n  
v e r y  l i m i t e d ,  i f  a n y ,  a n d  it h a s  b e e n  i n c l u d e d  i n t o  g r o u p  ' o t h e r ' .  
P e r h a p s  t h e  mos t  i n t e r e s t i n g  i s  T a b l e  6  which  l i s t s  t h e  b e n e f i t s  
o f  c o r p o r a t e  mode l ing ;  t h e  main b e n e f i t s  a r e  c l o s e l y  r e l a t e d  t o  
p o l i c y  a n a l y s i s  and  d e c i s i o n - m a k i n g ;  t h e  d i r e c t  c o s t  s a v i n g s  
a r e  m e n t i o n e d  o n l y  i n  28% o f  t h e  c a s e s  a n d  o n l y  4 %  o f  t h e  a n s w e r s  
d o  n o t  i n d i c a t e  a n y  b e n e f i t s  a t  a l l .  W e  m u s t ,  however ,  k e e p  i n  
mind t h a t  t h i s  s t u d y  c o n c e r n e d  o n l y  o n e  a p p l i c a t i o n  a r e a  o f  
s y s t e m s  a n a l y s i s ,  namely  t h e  c o r p o r a t e  mode l ing .  T h i s  i s ,  o f  
c o u r s e ,  a  c e n t r a l  a n d  i m p o r t a n t  a p p l i c a t i o n  b u t  i n  o r d e r  t o  b e  
a b l e  t o  e v a l u a t e  t h e  whole  r a n g e  o f  a p p l i c a t i o n s ,  e s p e c i a l l y  i n  
t h e  f o r e s t  i n d u s t r i e s  a  s u r v e y  s t u d y  mus t  b e  c a r r i e d  o u t .  
C o n c e r n i n g  t h e  p r e s e n t  s i t u a t i o n  i n  t h e  area o f  h i e r a r c h i -  
c a l  real-time management i n f o r m a t i o n  a n d  p r o d u c t i o n  p l a n n i n g  
s y s t e m s ,  some e x i s t i n g  s y s t m e s  a r e  i n  o p e r a t i o n  ( E r i k s s o n  1978;  
Uronen 1 9 7 8 ) .  F i g u r e  1 3  shows t h e  f u n c t i o n a l  l e v e l s  o f  h i e r a r c h y  
i n s t a l l e d  a t  A .  A h l s t r o m ' s  P a p e r  M i l l  i n  F i n l a n d  (Uronen 1 9 7 8 ) .  
T a b l e  3.  F i rms  u s i n g  c o r p o r a t e  models  c l a s s i f i e d  by i n d u s t r y .  
~ n d u s t r y  Number o f  F i r m s  
M a n u f a c t u r i n g  64 
Banking  and  F i n a n c e  30 
R e g u l a t e d  I n d u s t r i e s  ( t r a n s p o r t a t i o n ,  
communica t ions ,  u t i l i t i e s )  20 
S e r v i c e  15  
Mining  7  
A g r i c u l t u r e  5  
O t h e r s  18  
N o  r e s p o n s e  54 
TOTAL 213 
S o u r c e :  N a y l o r ,  S c h a u l a n d ,  1976 
T a b l e  4 .  A p p l i c a t i o n s  of c o r p o r a t e  mode l s  
A p p l i c a t i o n s  P e r c e n t a g e  
Cash  f l o w  a n a l y s i s  65 
F i n a n c i a l  f o r e c a s t i n g  65  
B a l a n c e  s h e e t  p r o j e c t i o n s  64 
F i n a n c i a l  a n a l y s i s  60 
P ro fo rma  f i n a n c i a l  r e p o r t s  5 5  
P r o f i t  p l a n n i n g  5 3  
Long-term f o r e c a s t s  50 
B u d g e t i n g  47 
S a l e s  f o r e c a s t s  4 1  
I n v e s t m e n t  a n a l y s i s  35 
M a r k e t i n g  p l a n n i n g  33  
S h o r t - t e r m  f o r e c a s t s  33 
S o u r c e :  N a y l o r ,  S c h a u l a n d ,  1976 
T a b l e  5 .  Xow c o r p o r a t e  m o d e l s  a r e  u s e d  
U s e  P e r c e n t a g e  
E v a l u a t i o n  o f  P o l i c y  A l t e r n a t i v e s  
F i n a n c i a l  P r o j e c t i o n s  
Long-Term P l a n n i n g  
D e c i s i o n - M a k i n g  
S h o r t - T e r m  P l a n n i n g  
P r e p a r a t i o n  o f  R e p o r t s  
C o r p o r a t e  G o a l  S e t t i n g  
A n a l y s i s  
C o n f i r m a t i o n  o f  O t h e r  A n a l y s i s  
S o u r c e :  N a y l o r ,  S c h a u l a n d ,  1976 
T s b l e  6 .  B e n e f i t s  o f  c o r p o r a t e  m o d e l s  
B e n e f i t s  P e r c e n t a g e  
Able  t o  E x p l o r e  More A l t e r n a t i v e s  
Bet te r  Q u a l i t y  D e c i s i o n - M a k i n g  
More E f f e c t i v e  P l a n n i n g  
Bet te r  U n d e r s t a n d i n g  o f  t h e  B u s i n e s s  
F a s t e r  D e c i s i o n - M a k i n g  
More T i m e l y  I n f o r m a t i o n  
More A c c u r a t e  F o r e c a s t s  
C o s t  S a v i n g s  
N o  B e n e f i t s  
S o u r c e :  N a y l o r ,  S c h a u l a n d ,  1976 
PRODUCTION QUALITY YIELD ENERGY ENVl RON- EXTRA 
LOSSES LOSSES DECREASE LOSSES MENTAL JOB RISKS LOAD 
F i g u r e  1 0 .  Some u n d e s i r e d  e f f e c t s  o f  m i l l  shut-downs and 
p r o d u c t i o n  r a t e  changes .  (Uronen 1978)  
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F i g u r e  1 2 .  Proposed  g e n e r a l  h i e r a r c h y .  
(Uronen a n d  W i l l i a m s  1978)  
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Figure 13. Hierarchical production planning and control at 
A. Ahlstrom's paper mill, Varkaus, Finland. 
(Uronen 1978) 
The number o f  t h i s  k i n d  o f  sys tems i s  expec t ed  t o  i n c r e a s e  
r a p i d l y  i n  t h e  8 0 ' s  and a t  t h e  same t i m e  t h e s e  sys tems  w i l l  be 
combined more and  more w i t h  c o r p o r a t e  models and o t h e r  manage- 
ment t o o l s ,  t h u s  forming a  t o t a l  management sys tem f o r  t h e  
company. 
FUTURE DEVELOPMENT 
~t i s  obvious  t h a t  d e s p i t e  d i s appo in tmen t s  and t i m e  l a g s  
t h e  u s e  o f  sys tems a n a l y t i c a l  t o o l s  i n  t h e  f o r e s t  i n d u s t r y ,  a s  
w e l l  a s  i n  o t h e r  i n d u s t r i e s ,  w i l l  i n c r e a s e  c o n t i n u o u s l y  i n  t h e  
f u t u r e .  The f o l l o w i n g  t r e n d s  and needs  can be seen :  
-- t h e  sys tems a n a l y t i c a l  models and t o o l s  w i l l  be more 
and more connec ted  t o  p roduc t i on  p l ann ing  and c o n t r o l  
sys tems t h u s  forming a  h i e r a r c h i c a l  t o t a l  m i l l  manage- 
ment and i n f o r m a t ion  system. Then a l s o  t h e  gaps  and 
t i m e  l a g s  between t h e  p l ann ing ,  p r o d u c t i o n ,  marke t ing  
and f i n a n c i n g  w i l l  b e  dec r ea sed  and t h e  o v e r a l l  c o n t r o l  
and decision-making w i l l  be f a s t e r  and more i n t e g r a t e d .  
-- many companies a r e  p l ann ing  t o  b u i l d  c o r p o r a t e  models 
and management i n fo rma t ion  sys tems.  I t  i s  impor t an t  
t h a t  t h e  n eed s  o f  t h e  u s e r s  of  t h e s e  sys tems  w i l l  be  
t a k e n  i n t o  accoun t  a l r e a d y  i n  p l ann ing .  Top manage- 
ment shou ld  a l s o  b e  i nvo lved  i n  p l ann ing .  
-- t h e r e  is a  need  f o r  t h e  development o f  new u s e r  o r i -  
e n t e d  programming languages ,  f o r  example, f o r  p lann ing  
and budge t ing .  
-- t h e  co n n ec t i o n  between c o r p o r a t e  models and p roduc t i on  
p l a n n i n g  sys tems w i l l  become more impor t an t .  
-- m o s t  c o r p o r a t e  p l a n n i n g  sys tems do n o t ,  s o  f a r ,  
i n c l u d e  o p t i m i z a t i o n  p rocedures .  It  i s  p robab l e  
t h a t  t h e  u s e  o f  o p t i m i z a t i o n  t e c h n i q u e s  i n  produc- 
t i o n  p l a n n i n g  and g o a l  programming i n  r e s o u r c e  
a l l o c a t i o n  w i l l  i n c r e a s e  r a p i d l y .  
-- new models are needed f o r  e x t e r n a l  environment ,  i . e . ,  
f o r  economic, r e g i o n a l ,  s o c i a l ,  e c o l o g i c a l  and p o l i t -  
i c a l  problems connec ted  w i t h  t h e  f o r e s t  i n d u s t r y  
e n t e r p r i s e .  
-- a  co n t i n u o u s  d i a l o g u e  between t h e  sys tems  a n a l y s t s  
and t h e  u s e r s  o f  t h e s e  t o o l s  i s  i n  e s s ence .  
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